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ROTARY SUITCHES USED oM THE DEC PANEL ARE HERWETICALLY SEALED,
AND OF A MATURE AND PROVEN DESIGN. THESE SWITCRES ARE N
CONMON USE OM THE ORBITER VEHICLE.

THE SULTCHES ARE CONTROLLED BY ROCKVELL INTERNATIONAL
SPECIFICATION NC 452-0049 AND HAVE BEEM OQUALIFIED TQ THE
REQUIREMENTS OF THIS SPECIFICATION.

ELECTRICAL
A NATING PAIR OF N8 TYPE CIRCULAR CONNECTORS USING CRIMP STYLE
COMTACTS. WIRING TO SWITCH CONNECTOR

THIS SWITCH IS MOUNTED
FASTENERS. AFTER INSTALLATION AND TORQUING
STAKED TO THE PANEL USING A BLOB OF EPOXY

Al THE PARY LEVEL, QUALTFICATION/CERTIFICATION TESTING Is
DEFINED BY ROCKME(L ENTERNATIONAL SPECIFICAIION MC452-0049.
THIS TEST REQUIREMENT INCLUDES: INSIHATION RESISTANCE CONTACT
DROP AT RATED CURRENT, RANDOM VIBRATION (48 MINUIES pEn AXISY,
SHOCK (20G-3 AXES), 25000 CYCLES ACVIVATION Al RATED DC
CURRENT, LEAKAGE AT ONE ATMOSPHERE O1FFERENT [AL PRESSURE .
REFER 10 TABLE 13.

ALL WNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE - ACCEPTANCE RUW- [N DIELECTRIC WITHSTANDING VOL TAGE
CONTACT RESISTANCE, IECEPIANCE VIBRAFION, SEAL TES?, visuaL
ENANINATION AND FINAL PERFORMANCE TESI.

DATE:




CRITICAL ITEMB LIST

|
PROJECT: SRMS

SYSTEM: BACK-LP

- ASS'Y M : ASS'Y P/H: SHEET: 2
[~ FATLURE WOOE~ | FATLURE EFFECY .
REF. REV. oravluc afr. AND o "m RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END ITEM CRITICALITY
4490 0 SACKUP JOINT NODE ; JOINT OTHER ACCEPTANCE TVESTS
SELECT INCORRECT THAN SELECTED |  <-erevmmmmeenns-
SUITCH aTY-1 SELECTION OF VILL DRIVE, THE HARDMARE ITEM IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
P/ JOINT. ENVIROMMENTAL TESTS AS PART OF THE ORC PANEL ASSEMBLY.
PS-87841-01 WORST CASE
CAUSE(S): | ---------- O VIGBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
M UNENPECTED
RECHANICAL HOTION. WRONG O THERAMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
FALLURE . JOINT DRIVES. - 9.5 HRS/CYCLE.)
UNANNUNCIATED .
CREM ACTIOM THE DRC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF YHE RMS
REQUIRED. SYSTEM TESTS (TPSV8 RMS STRONGBACK TEST AND TP552 FLAT FLOOR
TEST) WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
REDUNDANT PATHS :
REMATNING QUALIFICATEON TESTS
u/A THE SWITCH 1TEM HAS BEEN OUALIFIED FOR ORBITER USE. THE DAC
PANEL ASSEMBLY HAS BEEN SUBJECTED TO THE FOLLOWING
QUALLFECATION TEST ENVIRONMENTS.
O VIBRATION: LEVEL AND DURATION - REFERENCE VTABLE 1
0 SHOCK: 20G/11 MS - 3 AMES (& DIRECTIONS)
O THERMAL: 130 DEGREES F 10 -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)
O WMIBITY: 95X (120 DEGREES F 1O B2 DEGREES F CYCLE IN
16 HRS) 10 CYCLES TOTAL.
0 ENC: MIL-STD-451 AS MODIFIED BY SL-E-0002 (TEST
CE01, CEO2, CEOS, €SOV (DC/AC), CEO3. CSO1
. (ocshey, cSo2, clos, meo2 (a/nN$, RSO, RSO3,
. RSG#)
i
FLIGHT CHECKQUT
PDRS OPS CHECKLIST (ALL VEMICLES) JSC 16987
PREPARED BY: MFUG SUPERCEDING DATE: 11 SEP 85 APPROVED BY: RMS/BACK-UP 42




CRITICAL ITEMS LISBT PROJECT: SRNS SYSTEN: BACK-UP
——— - - ASS'Y NOMENCL : Ass*Y psH: SHEET
[ FATIORE MOOE | FATLURE EFFECT |
REF. REV. orauinG alF. AND ON / RATIONALE FOR ACCEPTANCE
- DESIGNATION CAUSE END 1TEM CRITICALITY
4490 0 BACKUP JOINT NODE : JOINT OTHER QA/INSPECTIONS
SELECT INCORRECT THAN SELECTED e
- SHITCH ary-1 SELECTION OF WItL DRIVE.
P/ JOINT. HERMETICALLY SEALED ROTARY SWITCMES ARE PROCURED TO
PS-87841-01 WORST CASE ROCKWELL SPECIFICATION MC452-0049, AS REQUIRED BY CAE
CAUSE(S): | -----vr--- SPEC. PSBTBLT. CAE PART NO. PSB78A1-1. QUALIFICATION AND
(1 UNEXPECTED ACCEPTANCE TESTENG OF SWI1TCHES IS PERFORMED TO R1. SPEC.
MECHANICAL NOTION. WRONG ML452- .
FAILLRE . JOINY DRIVES.
LMANNUNC IATED . RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
CREW ACTION 1DENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT MO PHYSECAL
REQUIRED. DAMAGE HAS OCCURRED TO SUITCHES DURING SHIPMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
:Eo":waut PATHS AND ACCEPVANCE TEST DATA IDEMTIFIES ACCEPTABLE PARIS.
1MING
--------------- PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
N/A APPROPRIATE 1O THE MANUFACTURING STAGE COMPLEVED. THESE

INSPECTIONS INCLUDE,

COMPONENT MOUNTING TO FROMT PANEL INSPECTION, SOLDERING OF
WIRES 10 SWITCH CGaiaLlS, WIRE ROUVING, STRESS RELEEF OF WIRES
ETC., OPERATORS AND inspECTORS ARE TRAINED AND CERTIFIED TO
NASA NHB 5300.4(3A) STANDARD, AS MODIFIED 8Y JSCOBB00A.

PRE- TEST INSPECTION OF DEC PAMEL ASSY IMCLUDES AN AUDIT

OF LOMER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESEGN ETC. (SPI‘IGOVEIIINEHI REP. -
MANDATORY [NSPECTION POINT)

A TEST READIMESS REVIEW (TRR) WNICH INCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMEMT CALIBRAVION/
VALIDAYION STATUS AND NARDUARE CONFIGURAT ION IS CONVENED BY
QUALETY ASSURANCE IN CONJURCIEON WEITH ENGINEERING
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS lﬁPlIClBlE,
AND THE GOVEWMENT REPRESENTATIVE, PRIOR 10 THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).

ACCEPTANCE TESTING (ATP) JNCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).

INTEGRATION OF DEC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WHICH INCLUDES
GROUNDING CHECKS, INTER COMNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.

SUB-SYSTEN PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANGATORY INSPECIfown POENT ).

SRHS SYSTEMS INTEGRATION  THE INTEGRATION OF MECHANICAL ARM
SUBASSENBL LES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SRNMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.

SRMS SYSVENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
PERFORMANCE TEST. (SPARSGOVERNMENT REP. - MANOATORY INSPECTION
POINT)
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: BACK-LP
- e e ASS'Y NOMEN T ASS'Y P/N: SHEET: [
T ™ [ ¥XTCOWE WOOE | FATCIRE EFFECT | -
REF. REV. orauing rfr. AMD on 1N RATIONALE FOR ACCEPTANCE
DESIGNAT [ON CAUSE END ITEM CRITECALITY
4490 0 BACKUP JOINT MODE JOINT OTHER FAILURE HISTORY
SELECY INCORRECT THAN SELECTED | ----eeeeeeenne-
SUITCH QTY-1 SELECTION OF WILL DRIVE.
PN JOINT. NO EEE PARTS FALLURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF
£S-07841-01 WUORST CASE PARTS.
CAUSE(SY: | ---=----e-
() UMEXPECTED THE FOLLOMING FAILURE ANALYSIS REPORT(S) ARE RELEVANI:
MECHANTCAL HOTTON, WRONG
FATLURE . JOINT DRIVES.
UMANNINCIATED .
CREW ACTIOM FAR 1010:
REQUIRED. SN 201 wov 81
REDUNDAMT PATHS DESCRIPTION
REMAINING | ool
--------------- SJ YAW FAILED TO OPERATE 1N BACK-UP MODE. FOUND DEFECTIVE DRC
N/A PANEL CABLE.

CORRECTIVE ACTION

REPAIR CABLE
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CRITICAL ITEMS LIST

PROJECT: SRMS

SYSTEM: BACK-UP

inteieinibieieded ASS'Y WOMENCLATURE: BACK-UP ASS*T P/N: SHEET:
REF. REV. peAulnG REF. AND on 171 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END [TEM CRITICALITY
4490 0 BACKUP JOINT MODE : JOINT OFHER OPERATIONAL EFFECTS
SELECT INCORRECT THAN SELECTED | ... .Ul DT
. SWITCH OTY-1 SELECTION OF WILL DRIVE. :
P/R JOINT. WHEN ATTEWPTING TO DRIVE A JOINT IN BACKUP MODE, A JOINT OTHER
PS-87841-01 WORST CASE THAN THAT SELECIED WILL DRIVE.
CAUSE(S):  { ---vven---
(1) UNEXPECTED CREW ACTION
MECHANICAL MOTION. wRONG | --.........
FALLURE . JOINT DRIVES.
URANNUNC I ATED . REMOVE THE BRIVE COMMAND.
CREM ACTION
- REQUIRED.
CREW TRAINING
REDUMDANT PATHS | ... .00
REMATNING THE CREW WILL BE TRAINED TO AL WAYS OBSERVE WHETHER THE ARM
--------------- IS RESPOMDING PROPERLY TO COMMANOS. IF IT I[SN*T, THE COMMAND
N/A SHOULD BE REMOVED.

PREPARED BY: MFUG SUPERCEDING DATE:

11 _sEp 86

HISSION CONTRAINT

THE OPERATOR MUST BE ABLE TO DETECT THAT THE ARM IS RESPOND 1HG
PROPERLY TO COMMANDS VIA WINDOM AMD/OR CCTV VIEWS DURING ALL
ARM OPERAFIONS.

SCREEN FAILURES

N/A
OMASD OFFLINE

OPERATE BACKUP DIRECT DRIVE SWITCKH TO + OR -.
EXERCISE JOINT SELECT SWITCH IN ALL POSTIONS.
VERIFY ENABLE COMMAND VOLTAGES AT DEC PANEL OUTPUT.

OMRSD ONLINE INSTALLATION

OPERATE BACKLY DIRECT DRIVE SWITCH TO + OR -.
EXERCISE JOINT SELECE SWITCH IN ALL POSTIONS.
VERIFY ENABLE COMMAND VOLTAGES AT LONGERON INTERFACE.

OMRSD OMLINE TURNAROUND

TN BACK UP MODE,DRIVE EACH JOINT.
VERIFY 10 KHZ AUDIBLE FOR SELECTED JOINT.
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